The control of food quality, using the analysis of essential and toxic element contents, assumes an urgent importance within the regions that suffered from the Chernobyl disaster. Instrumental neutron activation analysis was used to study contents of 17 chemical elements (calcium, chlorine, cobalt, chromium, cesium, iron, mercury, potassium, magnesium, manganese, sodium, rubidium, antimony, scandium, selenium, strontium, and zinc) 
Introduction
The main etiologic factor of various diseases, syndromes, and pathologic conditions is an excess, deficiency, or imbalance of trace element intake into the human body [1] . Children, pregnant women, elderly, and weakened people, including those recovering from surgery and diseases, are the most sensitive to each change in the homeostasis of trace elements. An inadequate essential trace element intake may result in undesirable consequences that can multiply against a background of additional unfavorable environmental influences such as high levels of radiation and organic and inorganic toxicants. Therefore, in regions contaminated with radionuclides by the Chernobyl disaster, controlling the minor and trace elements in food is a current problem.
We used instrumental neutron activation analysis (INAA) to estimate the essential and toxic elements in different foods within the south and southwest territories of the Kaluga Region with radionuclide contamination ranges up to 15 Ci/km 2 [2] .
Materials and methods
The meat and meat products, dairy products, bread, vegetables, legumes, roots, fruits, and mushrooms were bought in local shops. The products were washed and cleaned, placed into sealed, plastic containers and transported in a special car to the laboratory for analysis where they were weighed and homogenized within one day after collection. Portions of the homogenates weighing 50 g were put into polyethylene vessels, frozen, and lyophilized. The plastic containers and utensils used for food collection and storage were carefully washed with acetone and alcohol beforehand. A titanium knife was used to clean the vegetables, roots, and fruits. The IAEA reference material H-9 (mixed human diet) [3] was used to determine the accuracy of the method.
A VVR-C-type research nuclear reactor (water-water reactor (special)) was used to irradiate the samples. For the short-lived radionuclide INAA, we used a reactor horizontal channel equipped with a pneumatic transfer system. The neutron flux density was 1.7x10 13 n.cm -2 s -1 . Ampoules with samples and standards were put into polyethylene containers and irradiated for 30 seconds. For the long-lived radionuclide INAA, a vertical reactor channel with the neutron flux density of 1.2x10 13 n.cm -2 s -1 was used for irradiation. Samples and standards were wrapped in aluminum foil and put in a quartz ampoule that was pre-washed with acetone and alcohol. The ampoule was sealed, placed into an aluminum container and irradiated for 120 hours. A coaxial Ge(Li) detector of the 98 cm 3 
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and spectrometric unit including a multichannel analyzer coupled to a personal computer (NUC 8100, Hungary) were used for measurement. Measurements were conducted 1 minute and 1.5 hours after irradiation for the short-lived radionuclide analysis. The first measurement lasted for 10 minutes and the second one for 20 minutes. To analyze the long-lived radionuclides, measurements were started 15 days after irradiation. The time of measurements was one hour for the standards and three hours for the samples and the IAEA reference material.
The conditions of analysis for each element are given in table 1. Time of irradiation, decay, and measurement, and a sample-detector distance were chosen for optimal estimation of the largest number of chemical elements within a minimum statistical error. The conditions of analysis were calculated in advance using a specially developed computer program [4] .
Results and discussion
The results and certified values of IAEA H-9 for each element were within the certified 95% confidence interval. Calcium is the only exception (table 2). The mean concentration of calcium was 21% higher than the certified mean value for IAEA H-9.
The short-and long-lived radionuclide INAA data of the minor and trace elements foods are presented in table 3. Comparison with published data [5, 6] showed that the essential and toxic element concentrations in different foods within the radionuclidecontaminated territories of the Kaluga Region were in the normal range. Instrumental neutron activation analysis
